Vertical dimensions of face and retrognathism

THE SAMPLES
The skeletodental orthognathic sample was selected from the files of the University of Michigan Elementary School Growth Study so that, in so far as possible, each subject had a facial pattern within the ranges established for the Northwestern analysis.2 All subjects were between 10 years 6 months and 11 years 5 months of age. The molar relationship was Class I, and the ANB angle was less than 4.5 degrees for all subjects. Records were found for thirteen boys and twelve girls who met these qualifications. Table I shows the means published for the ten values used from the Northwestern analysis2 and the averages for this sample. The average values for thirteen boys and twelve girls are quite similar to the Northwestern standards, except for the measurements which indicate more protrusive dentitions in the Growth Study sample.
The retrognathic (Class II) sample was selected both from the files of the Universtiy of Michigan Elementary School Growth Study and from the clinic files of the Department of Orthodontics. All records used were pretreatment and were obtained when the subjects were between 10 years 6 months and 11 years 5 months of age. For this sample, the molar relationship was Class II (that is, end-to-end to full cusp or greater) and the ANB angle was greater than 4.5 degrees for all subjects. Twenty-five boys and twenty-five girls were so selected.
Since the criteria of a Class II molar relationship and an ANB angle of greater than 4.5 degrees were used to define the retrognathic sample, it was of interest to know whether such a group of subjects constitutes a significant segment of the population. Therefore, all the records for children in the Growth Study between 10 years 6 months and 11 years 5 months of age were examined. Although the children in the Growth Study probably do not represent the population as a whole, there is no reason to suspect that higher socioeconomic status and greater geographic mobility influence the structures of the face in a consistent fashion. There were 127 11 year recortls, ilil(l tlventy-foiil, of these ! 10 p(11' v(brlt) met the criteria of Class II molar rcalations and a.11 :\NP angle oi' great,er I ban 4.5 degrees. This is about the median of the range listed by-Pi& for twenty studies on the prevalence of malocclusion according to Angle's classification. Actually, the incidence of Class II molar relationship for 1 l-year-old children in the Growth Study was 38.6 per cent. However, the a.dditiona 1 requirement of an ANB angle larger than 4.5 degrees had the effect of screening out the purely dental Class II cases from thr sample.
Skeletodental retrognathism, as defined and used in t,his stntly, occurs in approximately one fifth of a populat,ion of ll-year-old children. These children need and frequently obtain orthodontic treatment. Indeed, they constitute a very siza,ble proportion of every orthodontic practice. Of the twenty-four skeletodental retrognathic children from the Growth Study, eight, were already in treatment at 11 years of age, so that the molar relationship and ANB angles had to be established from earlier records. These eight were not used in the study being reported here.
METHOD
Nine vertical measurements perpendicular to the sella-nasion plane were used, as shown in Fig. 1 . In addition, nine measurements along sella-nasion from sella were used to locate landmarks anteroposteriorly.
These, plus the angle from sella-nasion to the mandibular plane, made a total of nineteen measurements. Uncommon cephalometric landmarks used in this study ha.ve to do with the dentition and are defined as follows:
M, -The junction of a line tangent to the posterior surface of the maxillary first permanent molar and a curve representing the line of occlusal contact between maxillary and mandibular teeth. M, -The junction of a line tangent to the anterior surface of the maxillary first permanent molar a.nd a curve representing the line of occlusal contact between the maxillary a,nd mandibular teeth. Pm-The junction of a line ta.ngent to the anterior surface of the maxillary first premolar and a curve representing the line of occlusal contact between maxillary a,nd mandibular teeth. Is -The tip of the crown of the most anterior maxillary central incisor. Ii -The tip of the crown of the most anterior mandibular central incisor . These landmarks are used to describe the position of the teet,h in the face rather than the more usual occlusal plane (bisection of mola,r and incisor overbite), since by the age of 11 the plane of occlusion is no longer flat but curved. Also, in retrognathism the overbite is characteristically deep, so that bisection of the overbite gives a false picture of incisor position.
Since the same subject-to-film distance was used for all of the cephalograms, it was not deemed nec.essary to correct the measurements for enlasgement. However, the enlargement factor at the midsagittal plane is 11.2 per cent.
Twenty cephalograms were retraced and measured to provide an estimate of the investigator errors. One, that for S-Ar, showed a difference at the 5 per cent Number 8 level of significance, apparently because of a very sma.11 variance. The average difference for all measurements was 0.24 mm. The largest average difference of 0.58 mm. was for S-Pm and was not statistically significant. Therefore, it is not likely that subsequent sample differences greater than 0.50 mm. could have been created by the measurement technique except for the S-Pm measurement.
Correlations between all measurements used were also computed for the sample of fifty retrognathic subjects in order to examine certain relationships of interest.
FINDINGS
In Table II the sex differences found for the measurements used are shown for the skeletodental retrognathic sample. Each of the nine vertical measurements used shows the male subjects to be larger, on the average, than the female subjects, with five of them statistically different at the 5 per cent level of significance as shown by a Student-Fisher 9" test. While only one of the anteroposterior measurements was found to be significantly different, these dimensions also tend to be la,rger in the male subjects. Therefore, each sex is subsequently considered separately.
Comparisons of the orthognathic sample with the retrognathic sample are listed in Table III at the 5 per cent level of confidence. Bot,h are for the female sample. Therefore, the differences in vertical dimensions between skeletodental orthognathism and retrognathism in these samples are slight. However, two patterns should be noted. First, the means of the three vertical measurements which locate the mandible (SN-Ar, SN-Go, and SN-Me) are almost identical in orthognathic and retrognathic samples for both sexes. Similarly, there is no significant difference in the measurement which locates the palatal plane (SN-Pal. Pl. at Ml). Second, the remaining five measurements, which have to do with the location of t,he dentition vertically, show a consistent tendency in both sexes to be greater, on the average (by about 1.0 mm.), in the retrognathic sample. In none of these five comparisons for each sex does the reverse hold true. The differences exceed the measurement error except for SN-Ii in females. Hence, it would seem that, generally, skeletodental retrognathism of the severity studied here involves a slightly greater maxillary dentoalveolar height than does the normal. The difference does not appear to be in the upper posterior face, since the measurements from SN to palatal plane are almost identical in both groups. Furthermore, it may be seen that the differences between the normal sample and the retrognathic sample include a more curved line of occlusion in the latter, as the measurement to the mesial aspect of the first molar (SN-M,) has the greatest difference of the three with respect to the posterior teeth. This, of course, is not unexpected. Evidently, for these samples, skeletodental retrognathism does not involve a basic alteration in vertical dimensions of the face, although there is a trend toward such in the maxillary dentoalveolar portion. It is, indeed, as Fisk and colleagueq4 Harris,5 and others have reported, generally a matter of a small mandible, posteriorly positioned relative to the maxilla and cranial base. The anteroposterior figures in Table III support this. The S-Pog measurement shows significant differences between orthognathic and retrognathic samples for both boys and girls. Although not shown in this table, mandibular body length is, on the average, 3.7 mm. shorter in the male retrognathic sample than in the male orthognathic sample and 3.8 mm. shorter in the female retrognathic sample than in the female orthognathic sample. Furthermore, it should be noted that the measurements of anteroposterior position of the maxillary dentition (S-M2, S-M,, S-Pm and S-Is) show virtually no difference between retrognathism and orthognathism for either males or females in these samples. correlated with other vertical measurements. Indeed, twenty-two of the thirtysix shown range from 0.59 to 0.90. Similarly, horizonta.1 measurements tend to be highly correlated with other horizontal measurements. The angle SN-MP has been included in Table IV , and it may be seen that it does appear to be related to the anteroposterior position of the mandible at pogonion, as shown by S-Pog. Thus, the more posterior the chin (that is, the smaller the S-Pog distance), the larger is the angle SN-MP.
However, a correlation of -0.62, although statistically significant, has little practical value because of the inherently high variance involved and the very small differences dealt with. Furthmore, none of the vertical measures are correlated with the SN-MP angle to a greater degree tha,n 0.49. Therefore, while a steep ma.ndibular plane angle is of considerable interest, it would appear that it occurs independently of vertical measurements in the face, at least in this sample.
DISCUSSION
In Fig. 2 sella-nasion in the retrognathic sample. One might wonder why the mean mandibular plane angle is not greater than was found in skeletodental retrognathism. An inspection of the standard deviations in Table III provides part of the answer. The variability of the angle SN-MP in the retrognathic samples is 4.8 degrees. Thus, while quite large angles exist in the sample, they are cancelled out in the average values by equally small angles. Of course, samples were not selected on the basis of this angle, so that large and small mandibular plane angles were included. In other words, when the criteria of severity of malocclusion are posterior position of the mandible (ANB angle greater than 4.5 degrees) and posterior position of the mandibular dentition (Class II molars), a steep mandibular plane does not necessarily follow. It may be seen, then, that skeletodental retrognathism of the severity studied here does not involve marked differences in vertical dimensions of the face from a normal or skeletodental orthognathic sample. A slight tendency was found for the maxillary dentoalveolar height to be greater in retrognathism than in orthognathism, which, coupled with the similarity in over-all vertical dimensions between the two groups, might suggest a compensatory mechanism for the prescrvation of vertical dimensions regulated by the muscular support of the mandible.
That is, given a small, posteriorly positioned mandible, supported by an unalterable length of masseter-pterygoid muscle sling, then in retrognathism the posterior position and small size of the mandible might permit an increased amount of maxillary alveolar growth. Unfortunately, for this hypothesis, there is virtually no correlation between severity as measured by S-Pog and maxillary height measurements (M, = 0.16; M, = 0.05; Pm = -0.17). It is probable that the mixture of subt,ypes in the sarul)Ic has obscuretl all>. such relationship, if it exists at all.
As shown previously in a templa.tc study by Wyl it! and Johnson"' and in a direct study on living subjects by Pclton and II:l~assct~,~ male fact height is greater than female face height especially after the age of 12 years. Although he did not emphasize absolute differences, Cobcn' reported more vertical growth in boys from 8 to 16 years of age than in girls and moor increase in height than in depth for both sexes. In the present study it is seen that at the age of 11, boys have larger fa,ces than girls and the sex difference for height is greater than that for depth. Within the sexes, however, no vertical differences .were found between retrognathism and orthognathism. The possibility that t,he relatively highly inherited vertical dimensions of the face might be different in rctrognathism and in orthognathism is not supported by t,he findings of this study. The significant differences between skeletodental orthognathism and rctrognathism appear to lie in the antcroposterior dimensions.
SUMMARY
This study deals with nine vertical dimensions in skeletodental retrognathism. Twenty-five boys and twenty-five girls, 11 years of age, with Class II molar relationships and ANB angles of 4.5 degrees or greater, were compared with twelve girls and thirteen boys, 11 years of age, with Class I molar relationships and ANB angles of less than 4.5 degrees.
The vertical dimensions used were found to be significantly larger in the boys than in the girls. The vertical position of the mandible and palatal portion of the maxilla was not found to be different in retrognathism, but there appeared to be a slight tendency for the maxillary dentoalveolar height, to be greater in retrognathism than in orthognathism.
On the other hand, in these samples, t,here was no difference between retrognathism and orthognathism in anteroposterior position of the maxillary dentition relative to sella. A significant difference was found between samples for bot,h sexes in the mandible, which was found to be smaller and more posteriorly posit,ioned in retrognathism than in orthognathism. It was observed t,hat the mandibular plane angle is slightly larger in retrognathism than orthognathism. However, the size of the mandibular plane angle appears to be related only slightly to the severity of the ret,rognathism.
